The importance of the billowing leaflet as a potential site of infective endocarditis is emphasized. It seems that antibiotic prophylaxis is indicated at times of increased risk of infection in subjects with a non-ejection systolic click or a late systolic murmur.
Ten patients with the billowing mitral leaflet syndrome complicated by infective endocarditis are reported. Two patients had a non-ejection systolic click and 8 had both a non-ejection systolic click and a late systolic murmur. These auscultatory features were difficult to detect in 4 instances in that they were intermittent, soft, or brought out only with postural change. Seven The importance of the billowing leaflet as a potential site of infective endocarditis is emphasized. It seems that antibiotic prophylaxis is indicated at times of increased risk of infection in subjects with a non-ejection systolic click or a late systolic murmur.
The auscultatory features denoting billowing of the posterior leaflet of the mitral valve are a late systolic murmur or a non-ejection systolic click, or both (Barlow, I965; Barlow et al., I968) . It has been postulated (Pocock and Barlow, 197Ia) that true or functional lengthening of one or more chordae tendineae of the mitral valve is associated with a variable degree of billowing of the posterior leaflet. Evidence to confirm this postulate has been obtained at surgery (Davis et al., I97i) , necropsy (Barlow et al., i968) , by angiocardiographic studies (Criley et al., i966) , and by echocardiography (Kerber, Isaeff, and Hancock, I97I Multiple aetiological factors may cause this abnormality of the complex mitral valve mechanism. These include the Marfan syndrome (Criley et al., 1966) , rheumatic endocarditis (Barlow, I965; Pocock and Barlow, I97ia) , ischaemic heart disease Received I2 August 1974. (Barlow et al., I968) , trauma (Criley et al., I966) , congestive cardiomyopathy (Mercer, Frye, and Giuliani, I970), and hypertrophic obstructive cardiomyopathy (Barlow et al., I968) . In many patients the underlying aetiology is unknown. In some of these a familial incidence has been established (Barlow, I965; Stannard et al., I967; Shell et al., i969) , whereas in others an association with congenital heart disease (Barlow, i965), particularly secundum atrial septal defect (Pocock and Barlow, I97Ib; McDonald et al., 197i) , has been observed.
In i963, when angiocardiographic and other studies indicated that late systolic murmurs and 'mid-late' systolic clicks were not extracardiac in origin, but arose at the mitral valve (Barlow et al., i963) , the possibility was raised that bacterial endocarditis might supervene in some instances. Since that time, however, and excluding our own previous experience (Barlow et Shell et al., 1969; Harvey, 1970) of the 'billowing mitral leaflet syndrome' complicated by infective endocarditis. In this paper we describe io such patients, 6 of whom have been briefly mentioned in earlier reports (Barlow et al., I968; Mazansky et al., 1973) Table) and a i5-year-old girl (Case 3, Table) had each had a persistent ductus arteriosus ligated, respectively 5 and IO years previously, and had been followed at regular intervals in this clinic. A late systolic murmur had been recognized in the man, but the soft isolated non-ejection systolic click in the girl was detected only after repeated auscultation when she presented with a pyrexia caused by the We submit that patients should be auscultated in the supine, left lateral, standing, and squatting positions before the billowing mitral leaflet syndrome can, in all probability, be excluded. Although neurological presentations of infective endocarditis have been well documented (Ziment, I969), Hayward (I973) has recently pointed out that many patients are still primarily admitted under neurologists, neurosurgeons, and psychiatrists. Four of our patients presented with neurological signs and symptoms. In 2 of these, and despite the absence of a previous history of migraine, the rather unlikely diagnosis of 'migrainous paresis' had been postulated. In another (Case 8, Table) cerebral angiography, air encephalography, and craniotomy were carried out for a suspected cerebral lesion.
Hayward's important statement (Hayward, I973) that 'organisms of low virulence and identical in the laboratory may in one case cause valve rupture and heart failure within 6 to 8 weeks from the onset of symptoms, whereas in another the disease is a true 'endocarditis lente', with febrile symptoms often for over a year without embolism or progressive valve damage...'is in accord with our own experience of infective endocarditis in this institution. Though deterioration in the mitral valve lesion was detected in only one patient (Case 4, Table) in this series, it is clearly desirable to make a diagnosis of infective endocarditis as early as possible. The 35-year-old woman who developed moderately severe mitral incompetence while still in hospital receiving antibiotic therapy for Staphylococcus albus endocarditis had had symptoms for at least 5 months before treatment was begun. LeBauer and coworkers (I967) were the first to report a case of infective endocarditis in a patient with an isolated non-ejection systolic click. Their 58-year-old male patient had had symptoms for one month but during antibiotic therapy developed a late systolic murmur which they believed was a consequence of the infection of the valve. Shell and associates (I969) quoted a patient with a late systolic murmur in whom a pansystolic murmur and congestive heart failure supervened during the course of the infection. Unfortunately, neither the length of the illness nor the organism involved was stated.
Of our io patients, 8 had positive staphylococcal blood cultures and in 6 of these the organism was Staphylococcus albus. It is readily accepted that Staphylococcus albus is not infrequently responsible for infective endocarditis after cardiac surgery (Cherubin and Neu, 197I; Hayward, I973) , but many physicians are reluctant to accept this organism as significant in non-surgical patients. While ceding that Staphylococcus albus is one of the most common contaminants of bacterial cultures, its isolation from a specimen cannot automatically be regarded as evidence of contamination (Smith et al., I958; Brandt and Swahn, ig60) . On the contrary, previous work in this laboratory suggests (Mazansky et al., I973 ) that this organism is often responsible for infective endocarditis, especially in subjects exposed to a hospital environment, many of whom are on long-term penicillin as prophylaxis against rheumatic activity. Staphylococcus albus was the only organism cultured from a 26-year-old man (Case 2, Table) with a non-ejection systolic click and a late systolic murmur who had undergone dental therapy 2 weeks before the onset of his symptoms. The possibility that the mouth, even in edentulous subjects, may serve as a portal of entry for the Staphylococcus albus has recently been discussed (Croxson, Altmann, and O'Brien, I971) .
Although Hayward (I973) emphasized that the value of antibiotic prophylaxis against infective endocarditis has yet to be confirmed, he commented that, 'In our present state of knowledge it seems obligatory to use prophylactic antibiotics for those at risk'. The overall incidence of infective endocarditis in subjects with established cardiac lesions is probably low. From the limited data currently available, it would be difficult indeed to assess the significance of the risk of infective endocarditis supervening in subjects with a late systolic murmur or non-ejection systolic click. If the I0 patients in this series are included, the total number of reported cases of infective endocarditis is still less than 25. It is uncertain at present whether a late systolic murmur and a non-ejection systolic click represent an equal risk of infective endocarditis, and it is unknown whether the pathological process involving the mitral valve mechanism is important in relation to the incidence of infection.
In our experience, non-ejection systolic clicks and late systolic murmurs are heard very frequently during routine cardiological practice. Subsequent to the 220 subjects with these auscultatory features and multiple aetiological factors involving the mitral valve mechanism whom we have already reported (Barlow et al., I968; Pocock and Barlow, 197Ia) , we have encountered more than 200 similar patients in this clinic, the majority of whom were referred either for elucidation of the auscultatory signs or because of symptoms. These numbers do not provide data from which the prevalence of the billowing mitral leaflet syndrome in the general population can be estimated, and this figure is at present uncer- 
Addendum
Since this paper was submitted for publication, the recent study by Allen, Harris, and Leatham (I974) has come to our attention. These authors followed 62 patients with a late systolic murmur, 33 of whom had an associated non-ejection click, for a period ranging from 9 to 22 years (mean I3.8 years). 
